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^ I a y ^ ^ <f I 
B0Tln« sarvuai aXbuftio l e an Inportant plaama protein 
oetmpfXng a paramount position bocause of i t s rolatiTo abui^ane« 
and i ta transport and o«siotio fonetione. It ia a singla poly-
paptida ohain protain oonaiating of 582 asinoaoid raaiduaat H 
diaulphida bonda and ona aulfhydryl groupa. Tha effaet of rarioua 
danaturing agaxita on i ta oonforiwhtion haa baan atudiad by varioua 
vorkara and i t haa baen found that danaturation brlnga about tha 
ohangaa in i^laoalar ahapa and alsa and avraral other molaeuXar 
paraaatara lilca aadiaantation or diffuaion oonatanta* molaeular 
vaight and intrinaie Tiaooaity ato. Radiationa alao hara bean 
reported to bring about tha oonfox^ational ohangea in protein. 
Irradiated protaina in aoma oaaea have been found to behave like 
truly denatured proteina. Different staehaniana of danaturation 
aa a reault of irradiation have been reported. 
fhe pr999n% work deaoribea the effeot of raonoohromatio 
radiation of 233.1 lua on the native oonformation of bovine serun 
albUAin. The eonforraation aenaitive teohniques l ike viaoometry, 
polyaorylamida gel eleotrophoreeia and moleoular aieve ohrcwato-
graphy were uaed aa experimental toola to deteot 0V indueed atruc«> 
tural alterationa in the pz^tein. 
luring the oourae of thia atudy the vtaooaitiea of BSA vera 
not found to vary aignifieantly with i ta ooneentration unleaa the 
variation in oonoentration vaa very large. However the urea 
denaturation reaultad in the oonaiderable increaae in the viaeoaity. 
II 
FurtiiAr, the uma-BBA ^rttta vns found to b« stable a« no 
variation in Yiaooaity vaa obaerrad on keeping the solutions 
#••& upto 48 hours. Ths tJT radiation vas also found to influsr.os 
ths Tisoosit iss of B8A. l^all dosss of 0? irradiation irsrs found 
to inersass ths f l soos i t i e s of ISA in aocordanos with prerious 
reports. But as the dose was increased the solution heeane turhid 
and later on the precipitation oeourred. Suspecting the 0? 
induoed aggregation of B6A moleeules Sephadez gel f i l tration 
studies vere carried out vith BSA and i t s monomers. This study 
shoved that anount of Bononer decreased ai^ that of diner increased 
after m irradiation of BBh, I t suggested the possibil i ty of 
conversion of BSA mononer into diver or some hi«er. Hoverer the 
Bioleeular parasieters like molecular weight, diffusion coefficient, 
fractional ratio and Stoke's radius remained almost unaltered as a 
reeult of irrt^iation. fhe polyaorylanide gel electrophoresis of 
B8A dom by modified Xisemli's method led us to the same conclusion. 
As a reeult W irz^diation the width and the ntimber of bands VT9 
found to be increaeed by irradiation. The increase in the number 
of bands from one to two was probably due to dimerisation/poljrmerio 
sation of BSA monomer. The broadening of band has been interpreted 
in tems of loosening of BSA structure which may probably be due to 
reshuffling of primary forces responsible for maintaining i t s 
native eonfomation. From the increased rate of migration of irra-
diated monomer i t i s enwieaged that acidic or basic side chains of 
amino acids are being modified by tIT light which may account for 
the structural change in the protein molecule. 
It i s concluded from this study that ultraviolet irradiation 
ni 
l«a4B to iDodifioiitloii of tli« BSA 0truotur«. fhle proetss I0 also 
•eeonpitiilod hj lBt«T«ol«oular orose linking bttvoon roonoacrio 
unit* of BSA loading to foz««tlOB of diaorie or polyeorie forms of 
thm protoln. 
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fhm plmtmm pi«t«ixia eompn»« A dyaanlo sjrttwi vith TurlaA 
fUBOtioiui. fh« fimetioA* of pxotolaa are as aanifoIA aa thair 
dlvaralty (J'tatnan* 1965). fliay nalataiii tha ealloid oamotia 
praaaura, p » aXaatroJ^a baXaaea and eireulatioa of blood. 
Baaldaa tlila thalr rela la ti'aaaporlatloa of natal loaa, fatty 
aolda, hon&onaa aad dnaga ate. la •ary algalfleaat. Thla la tha 
raaaoB that iaaunaralila atadlaa oa Tsriotta aapaeta of plaama 
pfotalaa haTo baaa dona aot oal^ r la bmtaa ajrataai but la tha aal-
aala alao. 
Sarua albamla la tha najor pXaava protala aad It oeeaplaa 
a paramouat poaltloa baoauaa of I t s ralatlva aboadanoa. It a hoao-
gaaalty aad i ta traaaport aad oaaotle f^et loaa . Balag raadlljr 
srallabla la tha erfataXUaa fom It haa baaa wldaly lavaatlgatad. 
Zta loa->bladlng bahaTlottr» aaphotarle propartlaa* eoaformatloaal 
ehaagaa aad danaturatloa haTa baaa atudlad by irarloaa verkara 
(Foatar, I960). laaplta of tha faet that thara la aoaa dlffaraaea 
la tha pnaary atraetura of aarua albuailaa obtained froa dlffarant 
•artabrataa, thay ara oaateaarlXy eoaaldarad to ba aialXar. 
BoTlna eama albtuila (ISA) la a alagla polypeptide ohala 
protala ooaalatlag of 582 aaiao aeld realdaea (Brova, 1978). It 
Gontalaa 17 dlaoXflde brldgea aad one aulfhydryl group. 7he 
Xargeat aiuaber of dlaiiXflde boada brealcabXe vlth aaXflte la the 
optlaua pH range la 14 la 4tl gaaaldlae hydroehXorlde and about 
16 la SH area (KoXthoff et aX, 1959). 
Sq«iir« •% mX (1966) hars found that BSA laolooulo ia aa 
•llipaoid vl%h aajor and miiior aada aqual to 140*A aaA 40*A, 
raapoetlToly. flia moat eonaonly aeeaptod melaottlar valght la 
68,000 (Vabar aaA Oaboni, 1969). 7!ia aatfinaatation oonataat aa 
datamiaad %y Loab and S«liara«a (1956) la 4.41 (Svadbarga unit) . 
Tba {partial apaolfla •olusa i , dlffualoa eoafflolant, I>2Q ^ »>^ 
frlet loaal ratio, f/f^» liaTo baan raportad aa 0.734 eo/mol 
(Dayhoff at a l , 1952), 5.9 x 10"*^  oa^ pw aaeoad (Wa«nar aad 
Sobaraca, 1956) ana 1,30 (Craath, 1952), raapaetlTaljr* tha 
latrlnalo Tlaeoalty of BSA la tha aatlTo atata la 3.7 e.o. par 
gram \mt la tha danaturad atata thara ar« tvo atagaa. Ona la 
vkaa dlaalphlda boada ara lataot and tha othar la vh«i tha dlaul* 
phlda hoada hara baaa brokaa. tha Talua of [')^ ] for tha foraar la 
22.9 vhlla la tha lattar It l a 52.2 (Taaford at a l , 1967). 
JHlaajr a^aata Ilka uraa, haat and radlatloaa hara baaa 
raportad to danatara protalaa. Tha daaataratloa oan ba atudlad 
bf tha daeraaaa la aolablllty and bjr tha ohaagaa la aoaa othar 
apaalflo propartlaa. Moat of tha phjraloal maaauraaaata parfonad 
oa tha daaaturad protalna ara ooaeamad with tha dataralaatloa of 
aavaral aoXaeular paraaatara aaeh aa aadlaaatatloa or dlffualoa 
ooaataata, aoXaealar valght or l a tnaa lo Tlaeoaltar ato. It haa 
baaa obaarvad that danatttratl(»i brlnga about tha ohwisaa la mola* 
oaXar ahapa aad alma, optloaX and alaotroehaaleal propartlaa 
(Joaj, 1965). Baa to daaataratloa ehaagaa In tha lataraetloaa of 
protala molaeaiaa aaoag thaaaalraa aad vlth othar eoapoaada hmra 
alao baoa raportad. 
Oa amBtumtion th« ••dimtntfttlOA eonstant, diffuBloii 
eo«ffleleBt and frietloaaX ratio hw« b0«a found to doeroato. 
?ftn«tiOB la eoafleur&tloa, moXoeular diaoaeloa* fmd aoloeular 
TOlaao ha» booa aibmmrr^A (Joly^ 1969). 
Conoldorftblo voric ha» b««a doao oa the Tisooolty of pro* 
toino la dlfforoat nodla. ?l«eoiB«try hao IMIOB uaed for tho study 
of ooafomatioaal ohaagoo of pro tola* for tho dotoetloa of donatu-
ratioB aad for tho otudjr of i t o kiaotlea (Tang, 1961). Tanford 
(1961) has glTaa tha dataila of TiaeoBotrsr and I t s appUeatloa 
for tho atadjr of ooafonnatlOB of naoroBOloealoa oaeh as protoiaa. 
MeElo aad Brandt* (1972) hm diaonaaod Tlooonotry la dotall. 
fha fasioua Hoggiaa aquatloa. I ts modlflod fora Bakoro aquation 
aad Martla's aquatloa (Huggla, 1942$ Kraamar, 1933} Karlla, 1942 
aad Balcar, 1913) hava baaa uaad la tha atudjr of ooafonatloa aad 
tha ehaagaa aaaoeiatad vlth i t dtui to danaturatloa. 0alng Tarloua 
OBplrieal aquatioaa Ah&ad aad MePhla (1976, 1980) hara otodlad 
tha latr las le Tlaeoalty of glyeoprotaiaa. 
Tlaeoaltiaa of protala solutioas hara ganaraXly haaa fouad 
to laeraaaa dua to danaturatloa. It nay ba dua to aggragatloa of 
tha daaaturad aolaoulaa, a ^aaga ia tha ahapa or hydratioa of 
protala aolaoulaa, uafoldiag of polypaptlda ehala or aaisotropie 
avaJLLiag of tha partielaa or daa to alvultaaaoaa oeeurreaoa of 
aararal of thaaa. 
Tha affact of radlatloaa oa tha otraotara of protala ha* 
baaa atudlad hy Alaxendar ai^ Latt (1967). It haa baaa aug-
^••t«4 tliftt IrmdifttloB eauMs th« diBorgABisAtlon In %h9 aoI«» 
oal0 by br*aklag Aovn tb.« ••eeadafy boaAs. Tb« fraipnaatatloii 
or aggragatloa of protoin sioloeiilos ha« aX«o boos r«pox>tod (Joly, 
t965). Irx>«liat«A protolna %fa»« bohcf-o l iko txuly Aoaaturod 
protoias. I:nr«ilKfelott aet oaly doaaturoa tba pivtaia but alae 
cai&aaa a radieehMdeal raaotioa to taka plaoa eivultaaaoualy la 
vbioli rudlol^rala naj or maar aot taka plaea* Tha Irradlatioa of 
protalaa l a tba drr otata or la aolutioa haa baaa abova to raault 
la tba laaa of blologleaX aetlTlty and atruotaral ehaagaa. aaall 
doaaa of radlatloa bara baaa foaad to modify tba aaooadmrj atrue* 
tara. Spllttlag of paptlda boad aad fomatloa of latar aad latra-
molaottlar eroaa Haka laadlag to ooafomatioaal obaagao bava baaa 
raportad (Alaxaadar and Latt, 1967). 
Bffaet of tnr Irradiatloa oa natira aad talopaptlda-poor 
eollagaa vaa atadlad bar Mijrata aad oovorkara (1971). Tbajr 
•tttdlad tba affaet of Irradiatloa la nltrogaa aad air aad obearvad 
tbat Irradiatloa* la altrogaa eauaad a rapid laeraaaa la tba Tla-> 
eoalty aad foxnatloa of gal aftar poatlrradlatloa. Irradiatloa 
la air raaultad la tba alovar laeraaaa la Tlaeoalty aad vltbout 
gal fonat loa. 
AXaxaadar at al (1959, I960) alao atudlad tba affaot of 
low do^a of IrratUatloa oa BSA. Tbay fouad that tba BSA la 
laaolttbla ia vatar but aolubla la aalt aolatloa. Tba daoraaaa la 
aolublllty aaama to ba dua to tba obaagaa la aadlnaatatloa baba-
•lour, laeraaaa la avaraga molaealar walght aad la tba laeraaaa 
la tba auBbar of dlaulphida boada. Tbay auggaatad that tba damage 
of tli« «ol«eal« du« to IrrftdlfttioB oould tako plaoo In throo 
•toffoi • idmpo ebango* aolttbiXity eiiaago duo to oaall aggroga-
tioa aaA furkhor oxto&aiTo aggrogatlon. Lopoaohkln (1948) 
otoaorroA tliat aonw protoia on IrraAiation with 3BI«30B ahort-
vaToa uBfilorvoxit an laoroaao folXovod t^ a doeraaao In tha solo-
eular va i^t* 7ha aggragation and aplltt lng, aa auggaatad by 
hlB, ooiald ba aoeoapaaiod by daoraaaa and Ineraaoa In tha nunbar 
of fFoa affiino and oarboxyX group* raapaetlTaly. 
Raidal and Robarta (1950) hara atudlad the aggragatlon of 
B8A by 23vm l ight . Thay pvopoaad tha fomatlon of 2 fx-aa radicaia 
produoad by tha abaorption of anargy In tha paptida bond cauaing 
i t a ruptura and tha oubaaquant eoinbinatioa of thaaa fraa radieala 
with -OH or -COOJK group of other protais. Claaaaon (1956), hov-
mfv, on the baaia of oartain argumanta doaa not approra thia 
naahanim of aggragation, 
Buggan atkl eovorkara (1950) hart o^eparad tha danaturatioa 
of BSA by haat and uXtrariolat l ight . Thay atttdiad tha danatura-
tion by haat and U7 light aaparataly and jointly Iqr maaauriag tha 
•iaeoaitiaa and by obaa3*ving tha abaorptioa apaotnw of traatad 
and uatraatad aolutiona. Irradiationa, in thia iray, hara baan 
fraqnontly uaad for bringing about tha oonfigurational or atrua-
tural ohangaa in varioua protaina. Sharaa and Ali (1976) obaarrad 
that m irradiation of auahrooffi tyroalnaaa raaultad in gradual 
leaa of catalytic activity dua to conformational ohangaa. 
Tha praaant wrk ia aiaad at atudying tha affaet of noao-
chroaatio m radiationa on tha phyaleal prop9rtl99 and ooaaa* 
qm«iitljr til* eiiang«« brouiplit ftbout In BSA« fh9 •xp«ria«iit« have 
b««n d9filgn#ft to see vh«th«r th« imall do««8 of W radlatloa will 
r««ttlt in aggr«gi,tioB, dissoeiatioa or polymorisatioB aad/or OOBO 
othor oliaft^oa. VisooBOtrjTy g«l flUtoratioa aad polyaoryXamldt 
gol olsotrephorotl* hstiro h^tm usoA for th# study of theoo chango*. 
Tarious iBoXoealar paramotora Uka Stok«*8 radius, diffuidoa 
ooaffioieut» molaoular v a i ^ t and friotlonal ratio of irradlatad 
•ampXaa haTo bean ealeulatad. Tha studiaa os BSA hara baan dona 
in vatar maS uraa aolutiona. Comparison has also baan aada on 
tba affaot of tlY irradiation on BSA and on i t s mononar. 
i ; i s ? i ^ i j i P T A i f 
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(B) Appmrmtvm moA In»trwimf 
i^) fwiyymtttrt Oontroli Wn^rwwr tt*«d«4» th« u^mtnrwmmntt 
v«r« Bad* VLmkng, a tbazvoatataA imt«r bath eoaalatiim of an laaar-
•laa haatart atlrrar, eoataot tharsonatar fQL 4890{ lA? « 0.03A} 
On <• 250T (0l>a) a&d a obaek thafvasatar (Qarmaa 9«B,S« aalibratad) 
of 0*1 *C aoouratqr* '^o eoatroX tha rajrlatloa of tamparatura a ^vmo 
tjpa ralaj HT 15.0, 220f # 15A (Oamaay vaa uaad aaA tlia tMipara-
ttura vaa found to ba atabla vltblB t, 0*1*C» 
(2) Paaalty Maaauyaawitai A pjrloioaatar of 2.45 a l oapaeity 
vitli a gradaatad aaok of 0.01 a l dlTlaioaa vaa uaad for tha daa* 
aity aaamuraaaala. 
(3) Yiaooaity MaaauyaaiaBtai A auapaadad laral aapiUaiy Tiaoo-
aatar (Fig. 1) vma uaad. It vaa baaieaUy aa Ubbalohda Tlaaeaatar 
aodifiad aeoordiag to our raquli'wiaiita iX»»99r Toluaa and largar 
tlaa ot f a l l ) . Tha rlaooaatar eoaalatad of thraa arma paraxial to 
aaoh othar. fha aiddXa am» Icaowa a* aaaauriag am, eoaalatad of 
tve bttlba B^  and 82* Batvaaa tha tvo bulba vaa a eapiUary of 
8*9 oa laagtk aond 0»1 oa diaaatar» fba bnlb B2 vaa aaalad to 
aaothar ara, tamad aa auxiliajv am, aad to aiu»th«r biggar bulb 
B- of oapaolty approxiaataly 50 a l . fba bulb B^ vaa ooaaaetad to 
B, through a JLoag Jat golag to i t a bottoa. Tha third ara, kaova 
aa raaalving ara, vaa aaalad to tha lovaet bulb B«. To malataia 
tha axaet ooaataaegr of voluaa floviag through tha eaplUary, thara 
vara tvo fudioial aarka 11^  and K^  oa tha aaaauring ara aboira cue' 
balov tha bulb B^. fha dlaaatar and laagth of tha oapillar^ vera 
ehoaaa ao that tha t laa of f a U (alae eallad afflux tlaa) for 
Fig. 1 S l u t ^ of Qbb«lohd« rt9CQm9fr UB«d for %hm moasurotttta-l 
of Tliieoslty. 
A99i«KmA in MOh a wi^  that maaamwiaAta aould tM aada mtk 
•itffiolatttly Mall •olvaiaa of tha aaaplaa but aeattratali^ * 
(4) Optical ilaaam«aaptai fbm at»aor*aa©a ia tHa r l ^ U a 
ragloft vaa raoardad oa BaaaoH aa4 liaab 89aatit»»ia-^0 ^aatfapiiata-
a«tar ualag «laa« oavatta. 
O pH Kaaaaxaaatat pB naaaaraaaats VT* aait uaiag lUao 
II-I07 {^ Ratetar md l l i eo «laaa and aaturatad ealaatl alaetrodtt. 
Staadard Iraffar ta^lats v«ir« aiad for ealiliratloB. 
C^ ) ?J»lrinffli»l llfMaiiUffl, ?ffOTttf^ H« ^^travloltt irrsdift. 
tloa va« doaa by a iriiort varalaagtli laap, SpfatreliBt aodal 1-51 
oMaiaad froa Blaok M#it faatam, lac, 0,8.1. It had tHa •azlmw 
aMBiooiott at 255.7a«. 
^^ ^ »^^^>»P>>«»^ i^c Kaaoaraaaatat flitat ata-a,.^^--. 
aada I), tba dlao gal olaatfapHoraai. mfptmtu uing »ihr 
Blaotiapnoraais Sappa^ «04«, ^•tawftiei 
mmm 
(1) ffiiltUftilr?!, 9lt .^llfiffMl?!« Th« qulBoUM supplied by thm 
mmantBSitXkVT vat dark |-«Iloir. 1% vae thtftfort dlBtiXX«4 rs-
p«atedl^ uBdvr r»di»0(id pr»a«ui*« at 20 ma and 118*120*^0 unti l a 
colourX«sB dl0t i l lat« was obtained (Togolt 1978). 
(2) PurifioatioB of Toluanai Tolu«n« va« purlflad by shaking It 
aaroral tlaaa vlth oii«-»tenth of l t« Tolumo of oo&eantrated aul-
phurie aeia. The taapcratura was not alXowad to riaa aboira 30^ C 
by oeeaaional eooling. With tha haX? of a aaparatlng funnal, tha 
Xovar aeid layar *raa ramorad. fhla proeaea wat rapaatad aavaral 
tl»aa. It waa than ahakan ulth watar to ranova moat of tha aold 
follovad by thoaa with 10 p»r eant aodlua earbonata and watar, 
raspaotlTaly. It vaa finally traatad with anhydroue oaXelun 
ohlorida and flltarad. Tha f l i t rat a was diat l l lad. Tha fraction 
dlat l l l in« at IIO^C vaa eollaetad. To maka i t oomplataly dry 
aodlv» «lra vaa introducad Into tha aiet lUad toluena (Vogal* 
1978), 
(3) Panalty Kaaaaraaantat It vaa dona in tha foUowlng atepm -
(a) Calibration of Pyknomatart Tha claanad and drlad pykno-
aatar waa vai£;had on an alaetrieal balanea (eanaltlTlty 0.0002 gsa). 
Blatlllad (lulnoliiw waa f l l lad in tha pyknomatar upto tha lovaat 
mark of i ta at«B. Tha diematar of tha atais balx^ amall, a suit-
ably daai^ad drop par vaa «Bployad to transfer the li<|uld into the 
pyknometer. Tha atripa of Whatmann f i l t e r paper were uaed to 
Glean the traoea of liquid etuok within the atan. The weight ot 
pyloEUMieter was determined and i t waa then auapended vertically in 
tiin tlL«rBMi8tat*d irat«r bath* Th« t«ap«ratur« of the bath was 
ndaad elovly. Vlth tha Ineraaaa la taaparatura* th« maniaoua 
of quinollno roaa a»d It eolaoidod vith dlffaraat carka at 
diffarant taaparaturaa. Tha taMparatura oorraapoadlng to aaeh 
naxlct hovlBir baaa ooaatant vaa raeordad* To avoid aay air tan-
aioa laalda tha pyicaoaatar tha atop-eoek vaa opaaad* for a whlla, 
at aaoh raadlag. Corraapoadiag to tha tamparatura at aa<;^  na2lc» 
tha daaaitiaa of qulaolina vrn oaleulatad vlth tha halp of tha 
aquation (Int. Grit, fabla), 
f - 1.t090 - 0.7542 X lO'^T - 0.1265 x 1 0 " V - 0.8 x 1 0 * V (1) 
whara f io tha danaity and f i t tha abaoluta taaparatura at aaoh 
mark. ¥ha aaaa and daaaitiaa of quiaollaa at tha daeirad ta^pa-
ratura vara datansiaad and tha oorraaponding volama waa oaXoulatad. 
On rapaating tha axparimaat vith diffaront quantitlaa of 
quiaoUaa tha aoeuraoy of danalty aaasaraaaata vaa found to ba 
vithia IJD.03 99r oaat. 
(b) CaXouIatioB of Danaity of tha Saaplai Tha callbratad 
•iaeoaatar vaa uaad for tha danaity maaaurwiwit of aaoh aaospla. 
fha knova aaoa of tha aaapla vaa f i l lad ia tha pykaoaatar aad 
voluaa vaa aaaaurad at tha daairad traparatura. Tha danaity vaa 
ealoalatad. 
(4) Yiacoaatryi Tlaeoaity aatansiaatioa eoaaiatad of tha follov-
lag atapa » 
(») gf^^trftliWI 9t Yl.tffgPfltr» Tha Tiaooaatar vaa firat of 
a l l fiXlad vlth ohromie acid and laft ia a thannostatad vatar 
X 
Hath At 70*C for sn hour. It wa« ira«li«d vlth tap irat«r and 
ooii««qu«Btlf with dlttlll»<l vat«r. Th« va«h«d vlaeomatar vaa 
nnM4 with abMluta aleohol mad Aifl«d. Aftar eoollng* i t vat 
flllaA vitb tha raquiraA aBOWit of dlatl l lad and purlflaA 
toluaao. To pravattt tha abaorptloa of nolatiura bjr tha liquid 
a l l tha thraa axma '^•v eoimaotad to ealelaa (Florida tubaa. 
fha Tiaemaatar vaa than olaspad azaetly Yartleal in tha tharsio-
atatad hath maintalaad at 20* C, To OLlnlttlaa thavnal flxtotuatioAa 
tha Tlaooiiatar vaa allevad to at and for 50 to 4$ miitutaa hafora 
maaatanac tha tiiia of f a l l . To at art tha axparinaet tha aoxl-
llary ons vaa eloaad irtilla tha raealTlag arm iraa oonnaetad to a 
•aocupat through a otopeook. With tha halp of Taeeup^t tha 
li<iuld vaa praaaad into tha aaaaurliis am unti l tha manlaeua of 
liquid oroaaad tha uppar fldueial mark K .^ Tha atopeook vaa 
oloaad and Taoeupat raaorad. Aftar aHoving fav alnutaa to 
atahiliaa tha laralt tha atepooek and than tha auxiliary arm vaa 
opanad. Aa a raault, tha liquid atartad fal l ing fraaly undar 
gravity, Tha tlna of f a l l of tha liquid from K^  to K^  vao notad 
vith tha atop v a t ^ of 0*1 aaoond aeeuraey. It vaa rapaatad 
aavaral tiatan for naarly idantleal raadlnga. 3imilarly» raadin^e 
ttiT tima of f a l l ^fT% raoordad at tasparaturaa of 25*^ » 30*, 35*^  * 
40*', 45* and 50*C. 
Tha danaitiea and viaeoaltlaa of toluana oorraaponding to 
thaaa tamparaturaa haing knova* a eoaataat p eharaotariatie of 
Tlaeoaatart vaa oaloulatad vith Mam halp of tha folloving aquatioa 
" ^ - f ^ t (2) 
vli«r« 7|«* Tiseosltjr of Ilq«14 la o«ntl poiso, / « density of 
liquid in iK/mX, t « tiiBo of fftU in Mooada, and ^ « /rhgr / 
8 IT vMeli tumad out to b« 0*00579 eentiatokaa/aao. ?o oheok 
tlMi aoeara i^^  of ttia Tiaeomatar tha axpariaant vaa rapeatad vith 
tripXa diatilXad vatar at tha aama tamparatnra. On eoapariag 
tha Tiaooaitiaa thua datarmiaad with thoea raportad (Int. Crlt. 
Tabla) tha aeett]*a09r vaa found to ba vithin t.^.0374 par cant. 
(b) Maaauraaant of Yiaaoaityi fha riaeosatar aftar havini^ 
baaa vaahad (MeCia and Brandt* 1972) initialljr vith datargant 
and than vlth ohromie aeid or oonoantratad HJiO^ , with diatillad 
vatar aavaraX timaa and rinaad vith abaoXuta aXeohoX vaa filXad 
vlth daairtd aaaipXa and oXaapad vartioalXy in tha tharaoatatad 
vatar hath, fha tlaa of falX of tha Xiquid vaa racordad at tha 
daairad t^mparaturaa. 
In eaaa of protain aoXtttiona* partieularljr vhan in natlva 
fom, apaeiaX praoaatiena vara takaa to ^aek tha foaming in tha 
•iaooaatar. 
(5) j^rptaia Satiaationt i^rotaia vaa aattaatad hy tha oathod of 
IsOWTf at aX (1951) «a daaerihad haXovi 
(I) Praparation of FoXia^ghanoX Raaganti A a raoommendad by 
FoXia and CiooaXtau (1929) to a round bottom fXaak of 2 Xitra 
oapaeityt vrapp^ in bXaek papar* 100 g of w>di\aR tungatate 
(fia^ WO .^aS^Q)* 25 g of aodiUB aolybdata (Ha^0^.2H20)» 46.2 mX 
of orthopheaphorlo aeid, 7CK} nX of vatar tmH 100 aX of oonoan-
tratad hydroehXorie aoid vara wtdad. Tha eontenta vara rafXuxad 
gently for 10 howtt latl&i a douliX* vall«d ooadanMr. kttmr 
eoollng, 128.86 g of Uthliia wilphato (LigSO^^HgO) t $0 ml of 
distilXod wator and fav drops of br<»dzia VTB addad. Tha aixtura 
vaa haatad for 20 aintttaa vitliout oondanaar to ranoTa axeaaa bro-
ttlaa. Tha aoXtttioA vaa oool^ MI aad tha •olvoaa vaa raada upto ona 
l i t ra , fha raagaat ao obtainad vaa bright yaXlov vithottt any 
graaniah t in t . It vaa filtarad aad atorad in an aabar ooloorad 
bottla* Tin a ato(^ aolutloa vaa dlXutad vith vat ar 1A tha ratio 
of 1t4 (• /•) bafora uaa. 
(II) fraparatloa of AlkaXlna Coppar Raaganti For tha praparatlon 
of ooppar raagant tha foUovlag aolutloaa vara praparadt 
(a) 2 par oaat aodliui earboaata la 0.19 SaOH (v/v)? 
(b) 2 p9r oaat sodlm potaaalua tartarata aalt la vat ar (v/v); 
(e) 1 par oaat ooppar aalphata la vat ar (v /v) . 
Tha aoilntloaa (b) and (o) wr9 mlxad la tha ratio of 111 
( • / • ) . Tha raai&ltlag mlxtiara vaa addad to aolutloa (a) la tha 
ratio 2i100 aad filtarad* If naeaaaary. 
( I l l ) glet of Sftmflurt ffllTt* 70 flad out tha ooaeaatratloa of 
protala la tha glvaa aolutloa a atandard ourva vaa drava ualag 
bovlaa aanm nlbumla aa ataadard. Tha foUovlag prooadura vaa 
adoptad. 
A otoek aolutloa of BSA (20 »g/100 B1) vaa praparad. fo 
dlffaraat aoauata of protala la a total voluna of 1.0 ml la 0.1M 
buffar (pH 6.3) t .^O nl ooppar raag»a% vaa addad. Aftar taa 
mlButaat 1.0 ml of Folia*a raagaat vaa addaU aad thoroughly 
ifeiJMa* k bin* eoloui' d«T«lop«d and th« absorliane* vfts r«eord«d 
ftft«r ?0 BiiBttt«« at 690 im. fh« plot of eoaeoatratioa Torsua 
optieal density ! • i^ova la Fig. 2, 
(6) ^tlr ri,Mritlift»» ' ^ ««3^  filtratiOB iawlv«« th» foUavlng 
•t«pat 
el««aa4 with Aatargvat aad tliaa with ehrwnlo aeld aad vastiod 
flaaXly vltH di0t in»4 vat«r. I t vaa flXl«« vitb trlpXa dlatllXaa 
iratar aad elaapad Tartleally. fhv mai^a of 2 oa la laagth wara 
pat la tha appar, lovar aad alddXa portloa of tha eelaaa. Tha 
vatar vaa allovad to fXov aad tha fraetioaa oorraapoadinf to aaeti 
2 en Xaagth ^%T9 eoXXaetad la irai«hlag bottXaa aad tha saaa of aaah 
fraetloa dataimiaad, Tha daaaltlaa of vatar at tha daalrad taapa-
ratara baia« kaova, ToXuBa of thaaa fraetioaa vaa eaXoaXatad. 
Eadiua vaa aaXeaXatad vlth tha haXp of tha fonsaXa 
• - 7\r^ X (3) 
fha aaoa radii of appar, Xovar aad aiddXa portloaa of tha 
eoXaaa, X, vaa talsaa aa i ta radlue. 
ill) FaelciBJt of tha Oolaaat Saphadaz 0-200 vaa paekad ia tha 
(70 OB z 1«92 ea) eoXaaa aeeordiag to tha aathod raeo&naadad hgr 
tha ttfiaafaotarar. 
Ahottt t KO « of Eaphadax 0*200 povdar vara avaXXad for 5 
hoara at tOO C^. To make aura aboat tha eoapXata avalXiag, i t vaa 
Xaft at rooB tinparatara for 10 hoara. Sodlaa aside (0*2 p9r oaat) 
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?ig. 2 Standard eurra for protain aatiiiatloa. Taryiag aaounta 
of BSA in O.m phoephata buffar of pH 6.5 (20-200 uga) 
ifv takaa and ooXour vaa da-ralopad aa daaoribad in 
axparina&tal aaotion. 
vui •Mld«d to prvfmit b«et«rlaX groirth, Aft«r avclUiif, th« fin* 
pnrtlel«t v«rt r«BOT«d, r«p«at«dly by adding diat iUtd irat«r and 
d»9«iitatioa. 
Brvriaamly bolXad glass vool vaa tlian fixad la tha bottoa 
of tlia eoluBB* Fav glaaa baada 'W9r9 alao plaoad on tha glaaa vool. 
An axtansloB of ooXuan, alraady eXaaiiad auad wasbad, vas f i t tad at 
tha top. fh9 almrrjr of Sa^hadax 0-200 gal vaa pourad alovljr with 
tha halp of a glaaa rod* Tha gal vaa aXlovad to aattla dovn ondar 
gxwrlty for saarly 10 houra. Vatar ahova tha gal iraa daoantad 
laaving naarly 7 on of vatar ahora tha gal aurfaoa. Tha outlat 
waa opa&ad and vaa allovad to flov Ini t ia l ly at tha rata of 2 s i 
pmr hour. Aa a raault tha gal atartad aattllng dovn. Aa aoon aa 
tha laral of gal haoana eoaatant the rata vas inoraasad to 27 IBI 
p9V hour. At this rata tha ooluan vaa laft for 24 hours* Whila 
paoklag tha ooluaa* eara vaa takaa to maiataln tha aaaa laval of 
vatar ahoya tha gal. Tha ooluna vas finally aquilihratad vlth O.tK 
phosphata huffar of ^ 6.5 oontaiaing 0.02 par o«&t aodiua aalda. 
^ f f a r solution oleaa to thraa timaa of tha tota l voluaa of tha 
eolusn vas pasaad throu^^ tha ooluaen. Tha hcmoganiaty of tha 
eoluan vaa ohaekad by paasing a aolution of Blua Baxtran 2000. A 
Saphadax 0*100 eoluan (80 x 1.46 ost) vaa also paokad la tha saaa 
vay. 
(HI) Calibratj|;?|[]| gf ffff|\nm« Flrat of a l l Toid miA inaar TOlimaa 
of tha oolium vr* datamined by paeaiag Blua Baxtran 2000 and 
tyroaiaa, raapactlyaly (Figa. 5t 4 ) . Sultabla siarkar proteina, 








.1 1 i 
5 4 58 60 
fc I t.i f ! Lj N \/ O L U M h , ni I 
-^ ^V -^  •••-
64 68 
FlS. 3 RltttloB profix* of Bluo Doxtraa on Sophodox 0-200 eoluan 
OllOVlBg TOld TOllUBO Of thO OOXUBB. COIldltlOBOS AmOUAt 
of Blut Boztraa appUod, 0.01 gn in 1.5 a l ; Bod hoight, 
54.5 ont Flov rato, 18.0 ml/hrt Fraotlos olsot 2 ml. 
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Fi«* 4 BXatiOB b«ht(Vloar of (X) Blti* B«xtr«ii> (XX) OvaXbuttln 
aad (IIX) Tyro«lA« on S«pli«d«x 0-too eoXuan (60.5 T^ 
0.74 m), Conditioiuis Fraotion • !» • , 2 aX; FXov 
r«t«, 22.0 sX/hrj f«e9«, 22-22,5»C. 
th« eoloBB an! •lution volioi^s at siazlaim absorbanee irar« 
r«eord«d (Fig« 4, 9 ) . Tha folXoirliig prooaAuifa vaa adoptod for 
thasa ffiaaaur«iDaiita. 
Tha buffar on tha aurfaea of gal vaa auckad in and tha 
ooXvmii otitlat cleaa4« Than tha aanpla vaa appllad vith tha halp 
of aa applieatior without diatttrblBg tha ettrfaea of tha gal. By 
alovly opaaiai; tha outlatt tha oampla vaa allovad to SSOTO do%m. 
Vhait tha v ^ l a aaaipla paaoad into tha gal tha oldaa of tha eolium 
vara rlnaad vlth tha aluting boffar. flov rata vaa adjuatad to 
20 mlAoiur. 7ha oolasm vaa oonnaetad to raaarvoira eontaialng tha 
altatlng baffar (O.tll phoaphata* 0*02 p^r oant aodluA aalda). Tha 
halght of tha raaarvoir vaa ao adjuatad that tha oparating pr^Bwwf 
vaa 7«>8 OM. Fraetloaa of 2 »1 imr^ oollaetad and monltorad for 
protalna. 
(IV) Itgltltl4ffii 9t IffTiM iffflR U¥miM miMB^f* Saphadax 0-200 
eolwui vaa uaad for tha laolation of BSA BOiio»ar. 30 mg of 6SA in 
3 B1 of buffar V9rm appliad aad alutad aa daaerlbad aarliar (Fig. 
€) . fraotlona oontalalng BSA sonoiiar vara poolad. fha nonoKor ao 
obtaliwd vaa dialyaad againat dlatll lad vatar and ooneaatratad. 
Zta ooaeantratlon vaa datanalBad vlth tha halp of atandard eunra. 
(t) Irradiation of Sampla by PT Iiinaiti Tha aolutioaa of BSA in 
vatar or In O.liil buffar mm Irradlatad aa raportad aarliar (Shaitui 
and &li» 1979). Tha ahort vavalangth ultraTlolat lamp haring naxl-
mm anlaalon at 253.7 nai vaa nm«A aa tha aouroa of radiant •mrgy, 
Tha doaa rata vaa 2.325 x 10* arg» m^ ain"^. 
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Fig. 5 Blution 1i«haTlottr of marker protalna on Saphadax 0-100 
ooluMi (I) BSA diB«r« (II) BSA aononar, (III) Cytoohron* 
C and (I?) TyroBlnaaa. Conditioast S«m« aa for Fig. 4. 
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Fig. 6 laoXmtlon of B8A moBoncr on 8«phaa«x 0*200 eoltum. 
lxp«zla«nt«l ooadltloas w«r« sas* a« d«Berlb«d in 
l«g«nd to Fig. 3. Anoimt of B9A appllod vao $0 mg 
In 3 »1. 
iqual ToXiai^ fl of BSA selutioas ir«r« inraAiftt«d let a 50 »1 
1i«ak«r vMeh VM k«pt in a dpeeliOly dtrisad eontalMr id oontrol 
th« i l M la tMp«ratttr« (Asif •t a l , 1969)* Th« InradiatlOB vae 
dOBA in th« praa«no« of oxygaii at a tanparatura of vatar flowing 
tiiroiMi^ tlia eofttamar. Z& %h» oaaa of aquaoua aolutloma, tha 
aaaplaa itmr^ ordlaarlly Irradllatad for tha daalrad daratloa vhlla 
In that of Beil aolntlOB la wraa tha Irradlatloa of aqaaoao aolu-
tloa va* doaa prior to tha aAdltloa of daalrad quaatlty of araa. 
I t aay ha aotad that oaly tha aqaaouo aolatloa of B84 vaa 
irradlatad hafora addlag tha daalrad <iuaatlty of araa for flaally 
harlag 38k la 9K uraa. 
(8) gpljraorylaalda Sal Elaatrophoralgi PAOB of aatlva aad Wr 
Irradlatad BSA aoaoaar vaa oarrlad oat hf tha aathod of Laasnll 
{1970)t aa daaenbad halovt 
A* IPraparatloa of Solatloaa 
(I) Aorylawlda Stooh SoJUitloai 30 pia of aefrlailda tad 0.8 
0aa of hlaaerylaalda wv dlaaolTad la 100 ml of vatar. 
(II) V999V fr lo (O.yt Trta-aci.)i 6.06 m» ot tr la haaa waa 
dlaaolTad la 68 HCl. l%a TOliaia of tha aelutloa vaa nada apto 100 
B1 aad p8 vaa adjuatad to 6*8. 
( I l l ) Lovar yria (1.5K frla«aci)i 18,17 gaa of tr la haaa vaa 
vaa dlaaoXvad la 6B RCl. Tha voXuaa of tha aolutloB vaa asda upto 
100 BX ead pE vaa adjaat)^ to 8.8. 




U.4 g»« of glydiii* v«r« 4i«»olv«d la oa« l i t r t of vat or. Tli« 
pB of tlio oolutloii vao ad|iiot«4 to 6 .3 . 
(?) Soiiplo Buffori 10 »X of IM etiorooo» 12*5 s i of uppor 
tr io aaa 55 a l of vfttor voro aixod, Tho final ooneoiitratloiio of 
tr la and moreao voro 0.0629if and 10 por e«iit» roapaetlvolj. 
(TI) AM»nlWi gpymlphato Boltttlont 10 por oont (V/T) aolu-
tloa of MoioBittB paroal^hato (APS) vao froahly proparad prior to 
i ta uao. 
(Til) StaiaiiM; Bolationi 0*2$ por ooitt ooosaaaio bluo vaa 
dlaaolTod iB a aUtturo of mothaaolt glaoial aeotlo aold and vator 
(5t1i5 T/f) . 
(TXZI) Poataiaiiig Soltttioni A aixturo of BOthaaol aootio aeld 
ajsd vator in tlio ratio 20i7i73 (vA) vaa uaod aa tho doataiaiiif 
aolatiOB* 
B, Proparatioa of Titlioa 
£Xootro|^u»ro8iB tuboa vara aoakod ovomi^t in ehroaie aeid 
tlMB vaabod vlth vator. ^aao tubaa %%T% driad la oraa* tliaroaftor 
traatad vith 2 9%T oaat aeiutioa of dimothjrlehloroailaaa in CCl^ . 
riaally tlia tubaa vara kapt ia ovaa for 30 miaatoa at 120*C. Tha 
Xovar and of tiia tobaa mrnrm aaalad bgr dippiag tha aada ia 1 par 
ooBt (v/v) bot agaroaa aoXatioa. 
0, Proparatioa of ^ mlm 
(1) gaaXl pora or Lovar MOI (7»0?^)t 20,4 ml of diatiUad 
init«r, 10 nl of loir»r tr i« bttff«r, 9*58 BX of fterjrXamld* atoek 
•oltttldB, 0.28 a l of to por eoat Msmonitui porsolphAto aafl 0.015 
»1 of S,B,I,I-tttnaioth]rloao-otli7l«]ioai«iliio (fl9t8!)) voro aixoA 
and tlio gol va* imoaiAtoly ehargod iato oloetrepliorotle taboa. 
A w a l l asoaat of dict i l lod vator vaa laforod oa tho top of tho 
gol vlth tho holp of a air^Bco to nako i t s oarfaeo wooth. I^o 
taboo voro loft for t hoar at room toaporataro to oaoaro oo»ploto 
poljmonsatloa of aorjlaaldo. flio aqaooua layor vaa thoa rMiorod 
froB top of poljnionaod taboo with tho help of a ayrlago. 
(11) I>argo poro or Pppor golt 3.25 a l of aiatlUod vator, 1,25 
a l of appor trla» 0*50 a l of aerjrlaaido atoek aolatloa, 0*015 a l 
of 10 por ooat aaaoaiuai aalphato aolatloat 0.005 a l of TIOUD voro 
Blxod togothor aad tho alxturo vaa appllod oa tho top of anall 
poro gol. LajTorlBg of vator oa gol aad polyaorlaatioa of appor 
gol vaa oarrlod oat aa doaeribod boforo. 
«^ fygfttflHl 
fho poljraoriaod gal tuboa voro fixod ia tho olootrophoroaia 
apparatua. Tho appor aad lovor ohaabora of tho apparataa voro 
f l l lod vith oqaal aaouato of trla^glyeiaa roaorvoir baffor. Tho 
protoia aaaploa (20-100 ag ia about 0.1 a l of aaaplo buff or and 
0.005 a l of 0.10 por ooat broaopheaol bluo) voro appliod oa tho 
top of tho gola vlth tho holp of a Bieroajr^E'iago. ^ o aaaploa voro 
ataokod ia tho appor gol vith an aaodio earroat of 2BA/gol uati l 
tho dyo ^ a t goto iato lovor gal aad aftor that tho eurront vao 
adjuatod to 4»A/gol tabo. fho olootrophoroaia of aanploo vaa 
oarriod oat for tvo hoara and a half at rooa toaporataro, Aftor 
a««Al«4l qrilnc*. fli« g«X« ««r« k«pt la &ltt%rmn% t««t tub««, 
eoatalniiic the elalniiig soltttiOB for fivt hours at 37^0* PlBalljr 
tbo goXa voro d««talBo4 aairoral timaa vith tha daatalnlng aoliitiOB 
t i n tha eXaar appaaranoa of tha hand a. 
ft I ? ff If I f 
Tbt prtMst work a«ftl« vltlt tli« •tuAy of iri»ee«i%y of B9A 
and Ito BOBCMMiro la tlio notlTo aa4 Irrodiaitod fom in imtor a» 
v o n ft« la ttroa aoltttloa. fho Tloeooitloo of aolroata (AlatlXXod 
vat or, m m& 91 mroa) aaA B8A oolutloao of Alffortat ooaooatra-
tloaa vtro »«amur«i ^j %h% Vih%9l»M9 tjp9 vlooMiotor haTlag a 
•laeoBOtor ooaotaat of 0.00575 eoatlatoko par ooeond. Baring tliia 
9%iiAf tho Tioooaltf of aatlTO ISA was not found to rtaey algalf l-
oaatlj vith Ita ooaeaatratloa. fhoroforo, tho BSA oolatloao woro 
doaaturod la &i and 9K aroa Itjr allovlBg dlfforaat ffinouata of pro-
tola to dlooolTO la tlio aroa eolatloa* 
flm Tlaoooltloa of BBA aolatloa voro aoaaorod at 25* aad 
31* Q aftor aii^oTlBg ooapJ^to donaturatloa la alioat alz boura 
daratloa. fho Tlaooaltloa of BSA voro foand to Inoreaao algalfl* 
eaatly vltb Ita ooaooatratloa (Tabloa I & IX). fho Inoroaao la 
•laeoalty duo to doaataratloa vaa found to bo Mghor la 9K aroa 
tbaii tbat la SK aad voro found to dooroaao vlth Inoroaao la toapo* 
raturo. la YIOV of roXatlvoXy Xongor tlao takoa for tho rlaooolty 
BoaaairoBoat of o a ^ of tbo oxporlmoataX aota» to ^oek tbo stabl-
Xlty of tho «rottM» tbo uroa aod BSA aoXatloaa voro kopt at 4«C 
apto 48 hoara and Tlaeoaltjr and donalty voro seaaurod tvloo at 
latorvaXa of 24 boara. fbo vlaooaltlaa tbua roeordod (TabXo III) 
did not abov aajr porooptlbXo ebango In tbolr vaXuoa. CoaaoquontXj, 
%h» data vara waipXojrod to obtala the apaolflo ai^ rodueod viaoel* 
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protein ooiio«iitratioii (Tftl>l« ITa and ITU). 
nia affaot of tnr izTadiatloa for 2 to 5 laiimtoa duratioa 
dia BOt oooa to laflttoaeo tho •taooaitioa of a^uoouo B8A solutioaa 
(Tablo ?a aai Tb). Siailar roaulta voro alao obtalnod for tho 
irradlatad BSA doaaturod la 91 aroa tliouib %hm rolatlvo Tlaooai-
tioo voro feuad to bo lULglior la aroa aolutioa thaa thoao ia vator 
(Tabloa TIa aad VIb). Xrradlatioa for mora tliaa 9 adautoa dara-
tloa raaaltod la tho turbidity of aolutioaa efrontually loading to 
hotorogoaoitjr duo to proeipitatioa. Tho •iaooaitioa of attob 
botorogoaooaa aolutioaa ygmrm fouad to bo ooaaidorablj lovor then 
thoao of tho aoXtttioaa irradiattd for abortor duratioa, Rovoyor, 
ao ooaoluaioaa oould bo drava froa auob maulta. 
Ia Tiow of tbo l iaitat loaa of aueh laToatigationa la fur-
aiabiag tbo iaforaatioa rogardiag ooaforaatioaal ohaagoa duo to 
proeipitatioa ia auob aolutiona* tbo gel f i l trat ioa toobaiquoa 
voro adopted. 
Pel Filtratioa (flBirwiatograpliy 
The tota l Yoluaea of peeked azid awoHea gele were oaleulated 
uaiag the relation 
V^  « Tf A (4) 
vhere 1^ ia the total Tolume of gel» r la the mean radiua of eoluaa 
and h ia the height of gel bed« 
fhe void •olaaea 9t the eoluana (Figa. 5 aaS 4} were obtaiaed 
froBi the elutioB ToliaieB of the Blue Coxtraa-2000. Sinilarlyr the 
fABXB ITft. Yi«eo8itl«t of BSA la 91! Vvm at 25*'C 
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmHmmmmmmmmmmmmmmmmmmim 
* Tiaooaitv SalatiTa Sp«0ifie H«due«4 
p%r o«Bt w*»w»»i*f^  TlB«o«lty Tiaeoalty Tiaoealty 
0.1 1,647 K025 0,023 0,230 
0.5 1.808 1.123 0.123 0.246 
1.0 2.016 1.252 0.252 0.252 
par 
fkms Vrt, Tlaaoaltlaa of ISA la 9K Uraa at 37'>C 
• TiAAoaitv tolatlva Spaelfio Rodaoad 
eaat vxacoax^y -rioooalty •laoooity Tlaeoalty 
0.1 1.290 1.020 0.020 0.200 
0.5 1.415 1.119 0.119 0.238 
1.0 1.565 1.237 0.237 0.237 
fha oooffiolaat of Tiooooity of 91 uraa oolatloa at 25*> ft 
37»C iraro found to bo 1,610 moA 1.265» roapoetlroly. 
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•Intion ToIiM* of tjromXn* ( f ig . 4) solotloa ebtainoA im« 
mtplQjtA to obtalii %ho Ifunor volvaat of tho ooXioui, T|^ « uolng tho 
rolatiosi 
Vtyroo lno) • % * V l 5^^  
vhoro K^  lo th« distribution oooffloloiit of tyreoino and 1« 
nonaally tnkon no unity, Oonnoquontlyt oquntlon (5) aoounoo tho 
fom 
?^  • V /^ * - • (6) 
' l o(typ) 'o ^ ' 
fho oltttlott proflloo of aarkor protolan (flgn* 4 ana 5) 
naTO boon aebloTod uolng Sopbi^oz d-lOO eolnnn and tbo olutlon 
•olnnoo along vlth tbo roXorant oallbratlon data rooox^od In 
fabloi VIX, Ti l l and IX, Tbo oXntlon proflXo uood for tb,o l«o<-
Xatlon of BSA noiMBor on Sopbadox 0*200 haa boon ahown In Fig. 6. 
iquaX voXunoo of natlTO and Irradlatod BSA aonomor ivoro 
•oparatoly appXlod to Sopbadox 9-100 eoXium and tho oXutlon 
•oXnnoo voro rooordod (Fig. 7 ) . km m roauXt of Irradiation of 
»ononor» noltbor tho turbidity appoared nor tho oXution ToXuno of 
Irradlatod oampXo vao found to diffor fron that of natlTO BSA 
(fabXo X). It van found to bo 49.0 nX. Hovoror, vbon a froi^ 
aoXution of BSA (utioXo) vao 0? Irradlatod undor idontleaX oondl-
tiono the ooXtttion boo«BO aXli^tXy turbid without affooting tho 
oXutlon roXttooo (Fig, 8 ) . 
Tho diotrlbution oooffloiont. K^,of oaeh narkor and oamplo 
fABUt TXI. Tsriou* lf««fliiy«Kttiit« of S«P!UKA«X a*100 mat. 
0-200 eolMMid 
9-100 9-200 
a«Ain» 0*74 o i 0.96 OR 
Bon HoliSit 60.90 OM 94.50 «• 
foiaX VolttM of Bod (T^) 104.10 «1 157.70 mX 
ToU ToaJBM (T^) 37.00 n l 56.00 • ! 
lanoar Tolmo (T|^ ) 83.00 BX 109.00 ml 
T4BLB T i l l . SXutioft ToliiB«0 wiA MoX^siilAr V«lgtel« of Harlosr 
ProtttlB* OQ S«9httt«z 0*100 
llol.«etil«r Blotloa Lof II ^^.AA 
BoTln* iortui Albualii 
OraXtounlii 
e l 
ll9ilMi«r 68,000^*^ 4«>.0 4,8325 1.5243 
U law 1,36.000^*^ 3«>,0 5.1335 1.0541 
MoBon«r 43»000^*^ 58.5 4,6334 1.5811 
Mwmr 86,000^'*^ 45.5 4.9345 1.22*^7 
CytoeturoM 0 11,000 82.0 4.0414 2,2162 
Trn»«iiiftM 1,22,500^^^ 40,5 5.0681 1.0946 
(a) Vaiii©« tmkvn trtm w»ber ana Datoom (1^69). 
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ELUTION VOLUME,ml 
29*C| RaiiatlOB «9M 0 x 2,329 x 10^ •rfs w'^ 
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41 61 81 
ELUTION VOLUME,ml 
f ig . 8 Bff«ot of Wf radiation on tlw aliatloB bahaYlovur of 
B8A oa Sapliadax 9*100 ooXnui. fiia ioM of radlatleii 
' 1 * Bia tmA tiM r««t of was 12 X 2.325 X 10 orga 
tlio oxponaoiital eondltloBo voro tlio 
lofoat to Flc, ?• 
a« for 
protein was ealeulat«d u«iii£ the rolatloiit 
from til* iHilattoB, 
iribMir* T t^ ^M, T aaA ? vtaad for th« to ta l , limoir, olutloii and 
TOid T o m . . . , roopoetlToa^. ?«luo. of X^  and I ^ art liatad la 
falilo IX. 
CalcttAation of Melacttlar Wtlgfe't 
fho nolooular valgbta of Irradlatad protola voro oaleulatad 
ttaliig tua mot hod of Ai^rova (1978). Bjr tlio aothod of loaot ot^araa 
a liaaar plot of log K Toraaa T^AQ vi^ « draim (71g* 9) and oxproo* 
(Md 1^ tho roXatioB 
T^/r^ « - 1,075 log « • 6.55t (9) 
Tlio BOloomltur volglit of natiira and Irradlatad BSA moBoaor iraa founft 
to ^ 72|786. 
Tim Stok»*a radii of tha Irradlatad aamplaa ware eaXoulatad 
L^Olag tho nothod* of torath (1965) and Laiiraat and KlXlandar 
(1964). 
Folloirlng tho aothod of Perath, Stok**« radii of narkar 




f i f • 9 0«lite«tl9ft OUST* for ^ « ft«t«ndA«ll9a et moltciaar 
w«ifiit fef tii« MtlM« of AaAr«v« (1970) t ( I ) Oy%««luwM 
e» (zx) OTttXiMttiJi smMuivt (nx) BSA Mamtr* (xr) 
OTftltanla A iMr , (•) trM«ia»M» (^X) B8A ajjMr. 
¥«!«• • f»r wt l . vt* wv takta fymii tA^X* TIXX. 
hf tht vrfefeiod of l««»t-»%aar»« f i t s (Fig* 10). fht aloptt md 
lnt«re«pt« h^img •0«188 and 1*142 r««p«etiT«ljr» th« euxr* ammmMA 
%h% tofWt 
I^y5 , ^ , 1 8 8 • • 1 .U2 (10) 
vtem • i« tiit« Stokt*« ntaius. Th« Taluta of X^  for iiatiT* and 
liT«dl»t«d Mifflpl* ^ l a c tli» mm», th« 8tok»*« rsdli v«r« found to 
bo idoatiool (Cot 3.26 x 10*^ OK)* 
In Lourmit oi^ Klllaiidor** «otliod» 8toko*o rodll of tho 
y2 
iMTltor protoino voro plottod agalnot (-log ^«r' (7^^^* ^ t^ '^€* 
11), Tho pXot ie oxprooood tojr tho oquatloa 
( • log K^ ) ' ^^ - 0.289 m « 0*081 (11) 
flio S«oko*o roditto (Cat 3.27 x 10*^ OK) ealetilatod uoing iq. (11) 
vao found to 1>o oqual to that obtalnod fros %q* (10). 
inb« dlffttolon eooffiolont of natlvo and ixradlatod Bioawaaro 
voro oalottlotod from tbo oquatloa (AMrovo* 1970) 
D • W/6;7'^o (12) 
idioro S fljnabolioeo tho dlffteoioa oooffleioat t k, tho Boltoaan ooao-
taat (1*386 x 10* orgo/dogroo)» f> tito aboolato tonpoxmturo of 
irradlatloii oad )] » tlio eooffloloat Tioooolt^r of tho oolroat at 







0 3 ~ 
0 2 
f i g . 10 F»r»«li F l9t fo r tlM 4«««ntift«tiOB of st«k«*a raAlus 9f 
lrMAlft««4 B8A B0BIMI9V (Z) QytoeluwM C (Z I ) OV«X1R»1JI, 
(XXX) B8& MBOMr, (XY) T|TOsi»M«, (?) BSi AiMY. 
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STOKES RADIUS , nm 
Fig. 11 iMurant Mi KillmA9w*m wUt Ur %hm t«««ii^MUmi 
•t 8l«l»i*« raiitM • f tnwft idt i MU. MMMMir. (X) 
(XT) <hr«2lNMlji, (T) Ojrto l^arwM 0. T A U M f«y X ^ 
irradiated a« wall aa aatlTa BSA aoBOsar and di»ar vara found to 
ba 6,55? X 10 and 4.725 x 10*' an /aao, raapaetlraly. 
fha ralatlonaliip (Andrava, 1970} 
f/fg - a/(5fi l /4 7Tl)'^' (13) 
vaa uaad for tba ealeuXation of fnot ional ratio (f/f^) vliara T> 
N and S atand for partial apaoiflo Yolnnat aolaoular vaiglit and 
ATOgadroa n«nbar, raapaetlTaly. 
3nl»atitntia« tba Taliiaa of ?t V and II aa 0.734 (Pagrhoff at 
a l , 1952), 6.023 x 10^' and 72,786 raapaotlToljr, into fq. (13), 
tha friotionaX ratio vaa obtainod aa 1.184. 
PoXyaeryXaaida Qal llaetroplioraaiB 
Aa a raaaXt of aXaotrophoraaia of nativa and W irradiatad 
B8A aoXntiona (Fig. 12) tha wmh9r of banda, tliioknaaa of band and 
tba rata of Kigration, aXX nmv fennd to ineraaaa. Tha ineraaaad 
doaa of irradiation infXnanead tha vidth of tha band. 
Il 
I fl m 
Fig. 12 ll«etrophor«tlo pattern of aatlTe and OT Irradiatad 
B8A aoBoaar on 7^ aerylaalAo goX. (I) BSA mooMior 
natlTo, (II) BSA nonoaar irradlatad for 8 slntttaa, 
( n i ) Irradlatad for 12 minutae. 2 ml of BSA moao-
aar aolatloa vaa Irradlatad by m light at 2<9«0-29.5* 
0. BlaotrophoraalB waa dona vith an anodlo currant 
of 2BIA pmr gal for 2 houra and a half at room taapa-
ratura. 
Bmrli^ %h9 o»urM of th i s stuAy th9 rmXn* of • isooslty of 
B8A wlutiOB VMi foiQiA to ^ b i i ^ r thaa that of wfttor. It IBAI-
oatos tkio oxiatoiioo of ooluto^oolTWEtt iatoraotioB eaui^iiii tbo 
Mad ran oo la tho flov h9hmwtmut, fho hl^lior ralaoo of Tioeo-
• i t l o s (roX«tlTo» ro4meod» opoelfle) la uroa oolutloaa aaar ^ 
attxlbatod to olthor asi a45gi*o«atioB of doaataroA aoXooaloa, a 
obaago la tho ahapOt hjrtfratioa of B8A Bolaoala* aa aafoldlag of 
poljr^aptlda obala or aalsotrople avolllag of tbo parti eloa or a 
ooal>iaatloa of tliaao prooaaaoo (Jolyt t965)« 
Tho iaoroaaa la tho viaeoalty of BSA la ^ urea aa eoa-
parad to that la BH araa may ba latarpratad la torn* of iaeraaaod 
laotroplo avaXliafi la tlia fonaar (Gattar at al» 1957) or alaa la 
tama of laoraaaad alaotroatatlo llakagaa hatvaaa uroa aad protaia 
aolaeulaa* 
Tha Tiaoooltlaa of BSA la araa eolatloa ara fouad to 
laeraaaa algalfieaatly with tlia laeraaaa la BSA eoaeaatratloa. 
fhia la ohrloua la -vlav of laoraaaad B3A<-araa lataraetloaa. Oadar 
Idaatleal ooadltloaa» tha irlaooeltlaa of BSA aolutloaa at 57*C 
kara haaa foitad to ha lovar thaa thoaa at 29* C. Apparoatly aa 
laeraaaa la TolaBa aad alaultaaaoaa vaahaalag of tha alaotroatatlo 
foreaa aooa to aahaaea the flov of the aolutloa at higher twapera-
ture. Alao aotable la the atahlXlty of theae ayoteaa aa ao algal-
fleaat ehaagea la Tlaeoalty have beea recorded erea after 48 houra. 
The Wr Irradlatloa of BSA la fouad to laereaae i t e Tie-
5 
oosltj* Suidi an • f f te t ean IMI •xplalii*4 in taras of radiatloa 
laAuoad dilBazlsAtloii/j^oljrBtrlgtttloii of BSA BoXoeulos, It i t 
pOMlblo that during tht eourso of Irradiatioa B8A noaonor i ^ i ^ 
i t tho aajor oo»peno&t of tbo oaatplo ia eoarortad to dlmar or 
aoiBO polsmor by oroaa linking, Tho Qre»9 linking nay oeenr on 
aeoount of a nmibar of oroata Ilka intamoXaonlar hydrogan ^nd«-
ing, diaolFhido-tliiol liakagao or van dar Vaal*a foroaa, Tha 
polfaario foxva ara axpaotad to haira higbar valuae of •iaooaity. 
AboTa agnaaant la aabatatntlatad hf tha obaarratioa that QT 
irradiatioa of Bm for Xongar dnratloaa raanltad la tarbidity 
owing to lovar aolabiUty of polyBianaad protaia nelaoalaa. 
la an attaapt to dataet tha diaarie and polyaarie foraa 
nhioii sight hATo ariaan daa to irradiatioa, tha irradiatad and 
aoa-irradiatad protaia aamplaa wr9 ehroaatographad oa Saphadas 
6h-100. fha alatioa profllaa of natlva and irradiatad BSA aoaoaar 
ahew that tha araa of BSA noaoaar hao haaa lovarad \if irradiaticsn. 
Sial34ur ohaarratioa vaa aada with tha alutioa profllaa of irra» 
diatioa BSA (vhola). Hara i t i a irorth aotiag that 12 aiautaa 
azpoaare of BSA aaapla to W light raanlta in tha lovaring of 
Boaoaar*a araa and a aiaoltanaoua iaera&aa la tha diaar*a araa, 
Froa thaaa raaalta tha eomraraloa of mea^ar into diaario fem 
of BSA la avidant aa a raaiilt of W irradiatioa, BoiroTar, oon* 
•aralon of diaarie to polymarie foraa oani»t ba ralad out, fha 
polyaario foraa irtii^ ara aainly raaponaibla for turbidity do not 
appaar in alution proflla and ara probably ratainad on tha gal 
a a t n z aad tharafora, unalutad. Tha obaarration that no turbidity 
la foraad whaa iaolatad BSA aoaoaar ia irradiatad vharaaa BSA 
O J 
wliol* i« rttth«r p«rpl«xliig. It ia ^ B S I I I I * that th* diB«r aota 
aa a prlaar of polynarlMitloii. flia amooiit of polyaara ao fomad 
dapanAa upon tha doaa of irradiation, 
Hvrlni; obaarrad aggragatlon and polyaariaatloii aa a raaalt 
of m irradlatioa i t vould ba intaraatlng to araluata tha affaot 
of trr Ugiit OB tha natlva oonfeneatioB of BSA noXaouIaa. Sararal 
bydrodfnattie paranatara l ika, atoka'a radii , diffualon eoaffioiant 
and frietioaal ratio vwv oaloalatad and found to agraa, withis 
tha XlBita of axparlmaiital mrroTf with tha praviottaly raportad 
Yaluaa* 
Ko aignlfleant ehangaa in tha oolaoular par«wtara aftar 
irradiation hi«Tin« baan dataetad hy gaX f i l trat ion on Saphadaz 
0-100. PeljaerylaBida gal alaetrophoroala of BSA waa dona aa thia 
ta«^Biqtta la nora aanaitira than Saphadaz ehronatography. Blaa-
trophoratie atudiaa on natiira and irradiatad BSA mononar atrongl^ 
attpport tha oonraraion of aononar to himar during tha prinary pro-
eaaa of li^jht abaorption. Thia infar«noa la baaad on tha faet 
that tha nanbar of protain banda inoraaaad frcm ona to tvo aftar 
irradiation, fha aaaond band probably rapraaanta tha navJI^  d i -
•arlaad/polyvariaad BSA aolaoula. Tha broadaning/dlffnaion of tha 
flrat band aa a raault of irradiation la axplainabla in via* of 
tha fact that diffaaion of protain may probably ba anhanead aftar 
looaonlnc i ta atruotura. Tharafora i t la aaTiaagad that aftar xrr 
irradiation thara ia i^uffling of prinafy foroaa raaponaibla for 
tha naintananea of nativa oonfo»ration of BSA atonomar. Thia laada 
to tha oanvaraion of natira aononar into partially unfoldad or 
axtandad laolaeala. fha raaaltant molaeula, tharafora* difftiaaa 
r 
o J 
to ft gv«at«r •xt«iit and t i l i ibl ts « broad«n«d band In th* poly-
aery lamid* gul iqr0t«&. It h*8 b««ii roportod (MoLaroa, 1<949> 1^95t 
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la ooaolaaioa i t haa baaa d«Rtoaatratad that tlY irradiatioa 
of B81 diarapta tha loag said ahort raaga atti^otiva foreaa raa* 
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foxvatioa of dlaara/polyaara« 
MmmBi, f. tmA ItoPlii*, P. (1978), Int. J* Bio^im.» 1 , 647-651. 
AimaA, F. ana Meflii*, P. (1980)* Xat* J* Bioc^M., J l , 91-96. 
Al«xaad«r, P.* HaailtOB, L* P. 8. and Staoay, X, A, (1959)* 
ll«tiuf«, liOfta.t 184. 226. 
kUMaaAtr, F. aad Raalltoii, L. !>• 0* (I960)* Rsdifttlo& R«s«, j l , 
510. 
Al«3Miia«r, P. aaA L«tt, ^. T# (1967)* In "CoapraliaiiaiT* Blooli«il*<-
try** (Plortcm and Stdta aditiofi)* 21, p. 267-553* l laarlar 
Pttblliiilac Coapany, ABStardas* Loiid« and K. Tork, 
Aadraira* P. (1970), ia "Katboda in Bloohasioal Aaftlyala** (D, OXlek 
I d . ) , Tol. 18, 1-53, John Valay and soaa, H. Toi^. 
Aalf, K., All , a. and Huaaain, I . (1969), Indian J, Blo(^a»., §,, 
99. 
Aoganatalft, I». (1956), la **S3r»paaltts oa Xafoiwatloa Thaory la 
Blolagsr** (adltad ^ Toakay, H.) , Pargasoa fraaa, Lendoa, 
p. 237. 
AucMiatala, L. aad arlat , K. (1962), By»poali» oa Blologleal 
Bffaata of loalalag Eadlatloaa at KoXafmlar Laval, Int. At. 
SMrgy A««a«y, Vlaaa, p. 263. 
Brova, J. a. (1978), la "Elavaath fSBg Maatlag" (Patara, t , Jr . , 
SjoholB, I . , ada), vol, 50, Coll. 139, pp. 1-10, Fargaaoa 
BT9»»^ B . York. 
Bakar, F. (1913), J. caiaa. Soo., 103. 1653. 
Claaaaoa, I , M. (1956), ArklT tmi, ifi, 1. 
Craath, J. M. (1952), Bioohan. J . , 51 , 10-17. 
Ore»»v«iii«r« L« Z. mA tfwal, T* (1971)» Photoofa«i. PhotoMoX., 
i l » 195. 
Boirhoff, M. 0.» PorlBftimt 0 . K.» aaft Melanor, B« A. (1952) > J. As* 
Ohom. Soo», 2i t 2515-2517. 
I^ii^aii, e. 1*., SiOM, A. C. aad Luok, J, K. (1950)t | £ , 174. 
FoliB» 0, moA Cloeoltou, 7« (1927), J, Biol, Clu«., H , 627-650. 
yo»tor, J. f, (1960), la "Tho PXaai* Frotolno* (F. V. Futiin odii.), 
• o l . I , p. 179, AeoAoftle Frooo LoaAoa. 
euttor, f. J . , Potoroom, S* A. anA sobor, 1. A. (1957), Ajroho. 
BioOhoa. Bieplgro., 22 , 194* 
Btttfgiao, N. !»• (1942), J. Aa. Ohoa. Soo., Mt 2716. 
latomatioaaX CrltloaX Ta1»l« of l^taorioal Bata of Fhyaioa aaA 
ClMaialfart HIU Book Oo. l a o . , 9« Tork, TOX. T H , p. 220. 
JoXr, X. (1965), la "MoXooaXar BloXo«r*, pp. 51*52, AeoA. Frooa, 
LoaA. aiiA I , York. 
Eartlia, 9 . , BoXXe, ^. aa4 Rarkor, B. (1967), Bataro (LoaAoa), 215. 
862. 
KoXthoff, X. H., Aaaataai, A. and faa, B, H. (1959), i. As. Choa. 
Soo., g l , 2047. 
Xraoaor, 1. 0. (1938), lad. lag. G3ioa., J^, 1200. 
liaoaU, B. K. (1970), Hataro, 2 i l t 680-665. 
Laaraat, T. C. aaA KiXXaador, J. (1946), J. Ouraaat., H , 317. 
Lopoaokkia, ¥. ¥. (1948), Bio^oa. , 2, m , 15. 
Look and S^ora«a (1956), J. fhya. CoXXold. Oioa., §Sit 1635-1644. 
IfOaxT, 0. H., BoBokroagk, I . J . , Farr, A. L. and EaadaX, R. J. 
(1951), J. B4oX. Okoa., JL2J, 265-275. 
Kartla, A. F. (1942), Akatr. I05rd, Aa. Okm. Soo. Mootlac, p. l -o . 
U€XX9, J. I . Mid Brandt, J, F. (1972), la *ll«ttio4« in HiafKoXogy". 
• o l , 26» p. 283» Ae«a, Pr«««, I . York. 
UeLmfn, A. 13• (1949), 4«T, nn»fmX», 2,, 75. 
lleX.«r«B, «. D. (1955), Bioolatitt. Blophys. iotn, Jj^, 609. 
Ilel#«r*a, A, B, (1957), l»»y»ologift, ifit, 81. 
Klymta, T., SoM«, T., Euliin, A» L. ftiid St«ii««l, K. H. (1971), 
BioidiiB. Blophys. Acta, .gg t^ 672-680. 
Pat*r, A. and L»tt, J. f, (1967), la "CoaprahaaaiY* Biwhrnivtry*', 
(Piorkla, II. «ad Stota, 1. H, i d t » . ) , Chap. VIII, vol. 27, 
pp. 267-3>56, l l«avi«r Fub. Co., Aastardao. 
j^erath, J» (1963), J. t'ura AppX, Ch«s., 4 , 233. 
Fataaa, F. W. (1965), ia "fha F«itatft»-, (Baurath oda.), vol. I l l , 
p. 154, Aead. Fr«e«, B. Tork lu^ Load, 
aidaal, E. K, and Bobarto, R. (1950), Proo. Eoy. Soe. (Loadoa), 
&•'• A» li£l» 591. 
Batlov, E. (1955), Bioolioa. Biophya. Aota, 16, 444. 
Sbama, R. C. aad AU, R. (1976), Bad. ^•m., §§,, 35*41. 
Sluuna, R.O., AU, E. aad TwMnoto, 0.(1979), J.Bad.Bos., ^ , 168. 
ttiania, a. C. aad AU, R. (1981), Phytoebaiiiiatsy, ^ , 399-401. 
S<ialw, F. c , Moaor, P . , tiad O'loaakl, C. f. (1968), BiocA«id»tTy. 
1 , 4261-4272. 
fmtoM, C. (1961), FliyaioaX CiMmiiotxy of Maoro»olaeta««, ¥ilay, 
Baw Toiii. 
Taaford, C , Xavahara, K. and Lapaaja, S. (1967), J. As. Choa. Soo,, 
Sa» 729-736, 
TogaX, A. I . (1978), la "Toxt Book of Fraotieal Orgaaie Choalatry", 
4th ada. ILBS, Loagmaa, pp. 155, 910. 
Vftg&«r» K* L, said 8eli«r««a, S« A« (195€)» J. ^hja, Chra., §0,, 
1066*1076. 
V«b«r» 0. aaa Oslioxm, K, (1969)> J. Biol« Ohm., iM» 4406^412. 
Taac, J. T. (1961), la "Adinuie** la Prot«la CliMd.strar*', (AnflaMa, 
C« B, « ! • ) , iFoX, 16, 9p. 32?--400« Aeadcale J?r««0, ll«ir York. 
